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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a verifying 
device for easily searching the cause of the abnormality 
of software to be tested. 

SOLUTION: A software verifying device is provided with 
a test program storing part 1 10 for storing a test program 
for testing software by using the API of software to be 
tested and a test automatic executing part 120 for 
starting a debugger by designating the test program 
stored in the test program storing part 1 10 as a program 
to be operated by using the debugger, and for setting a 
break point at the part of the designated test program for 
allowing the test program to grasp an error by the API of 
the software by using the started debugger, and for 
executing the set test program by using the started 
debugger. 
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* NOTICES * 
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LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a technique about the equipment and the 
approach of examining OS (Operation System) of a computer. In the verification 
equipment which checks the contents of service of OS using the application programming 
interface which OS offers especially, the trial automatic activation approach of making 
easy cause pursuit at the time of test failure is offered. 
[0002] 

[Description of the Prior Art] There are the test approach and program test equipment 
which are indicated by JP,8-305609,A in the conventional approach for automating the 
test of a program. An example of the structure of a system is conventionally shown in 
drawing 31 . Drawing 31 shows the relation between program test equipment 10, the 
target system 20 as a means to perform the program for a test, and a tester 30, for 
example, an operator. Program test equipment is equipped with test script management 
tool 10a, test automation control means 10b, test script activation means 10c, and lOd of 
test yes-no decision means and program failure specification means lOe. Furthermore, 
this program test equipment 10 is equipped with lOf of test script input means, lOg of 
test-result output means and lOh of mode change / activation means, and debug command 
input means lOi as an interface means between testers 30. These interface means lOf-lOi 
are connected with test automation control means 10b, respectively. 
[0003] In the conventional technique, program test actuation has become as follows. 
While preparing the test script which includes at least the purport to which the activation 
result in the predetermined step in the suitable program for a test for the judgment of 
whether a failure is in the program for a test is made to output, and the test entry over this 
activation result and performing the program for a test, it judges [ whether a failure is to 
the program for a test, and ] by processing of said test script in a predetermined step. 
[0004] Furthermore, there is failure specification actuation in the conventional technique. 
This is performed as follows. Since the tester included the failure, he displays on the 
display of program test equipment 10 the test script for a failure existence judging to the 
program made into the rejection in program test actuation using lOf of test script input 
means. Next, the suitable test script for failure specification for failure part specification 
of a program including this failure is registered into the file of the storage section of test 
script management tool 10a using lOf of test script input means. 

[0005] When judged with this test script for failure specification to register being with 
obstacles by the static test mode (citation abbreviation from the above-mentioned official 
report), it sees from the obtained test result, and the test script for a failure existence 



judging is changed and created so that it may be suitable for specification of the failure 
concerned. For example, the break point and the data name which should be dumped are 
changed. Then, a part or all of a test program is rerun. As a result, it was presupposed by 
processing of the test script for failure specification that a failure part can be pinpointed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the test method which registers 
and reruns the script which pinpoints a failure part anew like the conventional example 
once detecting a failure, the technical problem that cause pursuit was difficult occurred to 
the failure that repeatability is low. Made in order that this invention might solve the 
above technical problems, in the equipment which verifies a test objective program 
automatically using a test program, the 1st purpose makes it possible to set up a break 
point on a test program, and stops test actuation. 

[0007] The 2nd purpose is in the situation for the location where a test program detects a 
failure for the break point set up for the 1 st purpose, and acquires the information for 
analyzing the cause of a failure at the time of failure detection about a failure with 
difficult reappearance by acquiring the internal state of a test program after a test program 
halt. 

[0008] The 3rd purpose is in the situation for the location where the test program detected 
the failure for the break point set up for the 1st purpose, and acquires the information for 
analyzing the cause of a failure at the time of failure detection about a failure with 
difficult reappearance by acquiring the internal state of a test objective program after a 
test program halt. 

[0009] The 4th purpose is the resource with which a test program is in the situation for 
the location which detected the failure, and a test program uses the break point set up for 
the 1st purpose, and acquires the information about the execution environment of a test 
program which influences the activation result of a test program because processing of an 
operating system (it is hereafter described as OS) changes according to the condition. 
[0010] The 5th purpose judges that the test program caused the hang-up, when time-out 
judging time amount is defined and a test program is not completed in this time amount, 
after it carries out automatic collection of the data for analyzing the factor which caused 
the hang-up, terminates a test program and makes consecutive processing of test 
actuation possible. 

[001 1] The 6th purpose makes it possible to set up time-out judging time amount 
efficiently in the 5th purpose. 

[0012] The 7th purpose performs data collection for analyzing the factor which prevented 
experimental automatic activation stopping by the abnormal stop of a test program, and 
caused the abnormal stop. 

[0013] The 8th purpose makes consecutive processing of test actuation possible, after OS 
of a test objective resets in hardware the target machine with which OS of a test objective 
operates in the situation that a trial fails in a serious failure by the lifting and having 
carried out the system down and a target machine reboots by activation of a test program. 
[0014] 

[Means for Solving the Problem] The software verification equipment concerning this 
invention is software verification equipment which can start DEBAKKA which examines 
software. The test program storage section which memorizes the test program which 
examines the above-mentioned software using the application programming interface 



(henceforth "API") of the software made into a test objective, Specify the test program 
memorized by the above-mentioned test program storage section as a program operated 
using DEBAKKA, and above-mentioned DEBAKKA is started. A break point is set to 
the part of a test program where the specified test program grasps an error by API of the 
above-mentioned software using started DEBAKKA. It is characterized by having the 
trial automatic activation-ized section performed using DEBAKKA which had the set-up 
test program started. 

[0015] The above-mentioned test-program storage section memorizes the definition about 
activation of a test program including the error-detection point of a test program further 
including the error-detection point which grasps that actuation of software is unusual, and 
it carries out that the above-mentioned trial automatic activation-ized section sets up a 
break point to a test program based on the error-detection point of the test program 
memorized by the above-mentioned test-program storage section as the description by the 
activation result as which the above-mentioned test program was defined by the API of 
the above-mentioned software. 

[0016] The above-mentioned software verification equipment is characterized by having 
the fault information collection section which collects the fault information at the time of 
a test program stopping, when a test program stops further by the break point by which a 
setup was carried out [ above-mentioned ]. 

[0017] The above-mentioned fault information collection section is characterized by 
collecting the values of the variable of a test program based on the variable information 
which extracted and extracted the above-mentioned variable information using 
DEBAKKA from the above-mentioned test program including the variable information 
as information that the variable which uses the above-mentioned test program while a test 
program performs is specified. 

[0018] The above-mentioned fault information collection section is characterized by 
collecting the values of the variable of a test program based on the test objective variable 
information that the above-mentioned test objective variable information was extracted 
and extracted, using DEBAKKA from the above-mentioned software including the test 
objective variable information as information that the variable which uses the above- 
mentioned software while software performs is specified. 

[0019] The above-mentioned fault information collection section changes the execution 
environment of the above-mentioned software, and is characterized by acquiring the 
activation result of the above-mentioned software performed by performing the above- 
mentioned software on the changed execution environment. 

[0020] The above-mentioned trial automatic activation-ized section stops a test program 
using above-mentioned DEBAKKA, when a test program is not completed after 
predetermined time amount progress, and the above-mentioned fault information 
collection section is characterized by collecting fault information while it acquires the 
halt location of the stopped test program. 

[0021] The above-mentioned trial automatic operation-ized section is characterized by 
changing the above-mentioned predetermined time amount based on the activation result 
of a test program. 

[0022] The test program which detected that the test program carried out the abnormal 
stop of the above-mentioned trial automatic activation-ized section, and was detected 
using DEBAKKA is forced to terminate, and the above-mentioned fault information 



collection section is characterized by collecting fault information while it acquires the 
forced-termination location of the test program forced to terminate. 
[0023] The above-mentioned trial automatic activation-ized section sends out the signal 
which directs reset of the computer by which software operates after a test program 
carries out an abnormal stop, and after the above-mentioned computer reboots with the 
sent-out signal, it is characterized by performing a test program. 

[0024] The above-mentioned software is characterized by including either of an operating 
system or an application program. 

[0025] The software verification approach concerning this invention is the software ' 
verification approach which can start DEBAKKA which examines software. The test 
program storage process of memorizing the test program which examines the above- 
mentioned software using the application programming interface (henceforth "API") of 
the software made into a test objective, Specify the test program memorized at the above- 
mentioned test program storage process as a program operated using DEBAKKA, and 
above-mentioned DEBAKKA is started. A break point is set to the part of a test program 
where the specified test program grasps an error by API of the above-mentioned software 
using started DEBAKKA. It is characterized by having a trial automatic activation 
chemically-modified [ which is performed using DEBAKKA which had the set-up test 
program started ] degree. 
[0026] 

[Embodiment of the Invention] With the gestalt 1 of gestalt 1 . implementation of 
operation, in the situation of verifying OS by activation of a test program, a test program 
stops a test program immediately after failure detection, and offers the device carried out 
to having made the condition at the time of failure detection hold freely. Then, the gestalt 
of this operation explains as an example OS verification equipment which verifies OS as 
software verification equipment. Moreover, in the gestalt 8 of operation, OS verification 
equipment is similarly explained as an example from the gestalt 2 of operation. 
Therefore, the test objective program used as a test objective serves as OS. 
[0027] Drawing 1 expresses the block diagram of an example of a system which realizes 
the gestalt 1 of operation. 100 expresses OS verification equipment as an example of 
software verification equipment. OS verification equipment (100) supports the trial of OS 
performed on a target machine in this invention. OS verification equipment (100) is 
constituted from the gestalt of this operation by the interface (101) with the channel 
linked to the storage section (test program storage section) (110), the trial automatic 
activation-ized section (120), a virtual terminal (130), and a target machine. 
[0028] 1 10 is the storage section (secondary storage) as the test program storage section. 
Here, it is the file (it is also only called "the pass information on a test program") (4) 
showing the pass information on a test program that the positional information on the 
secondary storage of a test program (pass) was expressed as the test program group (1) 
carried out on a target machine. For details, it is shown in drawing 2 and drawing 3 . 120 
is the trial automatic activation-ized section in OS verification equipment, and performs 
actuation shown in drawing 5 . 130 is a virtual terminal and connects with the group 
(230) of the test program as a session who operates the test program which operates on 
OS of a test objective by communication facility. A virtual terminal (130) notifies the 
group (230) of a test program of the directions from the trial automatic activation-ized 
section (120). 



[0029] 200 expresses the target machine. Besides, OS (220) of a test objective operates. 
201 is an interface with the channel linked to OS verification equipment. 210 is the 
secondary storage on a target machine. 220 is OS (OS program) of a test objective. 230 is 
a group of a test program who operates on OS (220) of a test objective. 23 1 is the 
command interpreter which operates on OS of a test objective, and is a reader rank first 
started within the group (230) of a test program. As for a command interpreter, after test 
program termination resides permanently on a target machine, as long as a virtual 
terminal (130) and connection are maintained. 

[0030] 232 is a user level debugger and is started on a command interpreter (231). 233 is 
a test program and is started through a user level debugger (235). 300 is a channel and 
has connected the target machine (200) with OS verification equipment (100). As a 
medium, RS232C and Ethernet are used, for example. Using this channel, a test program 
is transmitted to a target machine from OS verification equipment, or it is possible to turn 
to OS verification equipment the standard input/output of a program which operates on a 
target machine. 

[003 1] Drawing 2 expresses signs that a test program is managed by the folder according 
to trial item. The folder (la) for every trial item has the layered structure, and the src 
folder (2) which stores the source file for generating a test program, and the bin (3) folder 
which stores a file at the time of activation of a test program exist as a low-ranking folder 
hierarchical [ this folder ]. The source file (21) of a test program and the file (22) which 
described the procedure which generates a source file blank test program are in a src 
folder (2). Into a bin folder (3), the definition (5) about the load module (31) of the test 
program generated from the source file (21) of said test program and activation of a test 
program is stored. 

[0032] OS verification equipment can grasp the definition (5) about activation of the test 
program to the load module (31) of a test program by defining the definition (5) about 
activation of a test program as the load module name of a test program by the identifier of 
".run." 

[0033] Drawing 3 shows the file (4) which describes the pass information on a test 
program, and its format. In the file which describes the pass information on a test 
program, the pass (41) of a test program is described by one line at one rate. With the 
gestalt of this operation, since a user level debugger is minded at the time of test program 
activation, a source file is needed at the time of activation of a test program. The test 
program is managed by the folder which has a layered structure as shown in drawing 2 , 
during the pass (41) of a test program, the file name of the load module of a test program 
and a that front serve as a bin folder, and a that front serves as [ the last ] a trial subject 
name. An example "/kernel/syscall/read/" of a trial subject name is shown in drawing 3 . 
Thereby, it enables the trial automatic activation-ized section (120) to transmit the 
contents of the required folder (la) for every trial item to a target machine according to 
the gestalt of the user level debugger in a target machine of operation at the time of test , 
program activation. 

[0034] Or the contents of the bin folder under this (3) may be transmitted. It is the cross 
development host of a target machine (200), and the body of a user level debugger on OS 
verification equipment (100) operates on OS verification equipment (100), and, as for the 
processing which transmits only the contents of the bin folder (3), OS verification 
equipment (100) corresponds to the test atmosphere to which the part and test program of 



a user level debugger operate on a target machine (200). OS verification equipment 
processes every one entry of the test program in the file (4) which describes the pass 
information on a test program. Thereby, OS verification equipment grasps the test 
program under operation on a target machine. 

[0035] Drawing 4 shows the definition (5) about test program activation, and its format. 
The definition (5) about test program activation exists at one rate to a test program in the 
folder (la) for every trial item. It is the mechanism in which the trial automatic 
activation-ized section (120) can grasp correspondence, by the extension (.run) to a test 
program name in principle. There is the following information which is needed in case a 
test program is performed on this OS verification system in the definition (5) about test 
program activation. 

[0036] 51 is the argument information at the time of test program activation. The gestalt 
of this operation is describing to the head line. 52 is the information about the break point 
set up at the time of test program activation. The gestalt of this operation has indicated 
using one line to one break point after the 2nd line. In case the information (52) about a , 
break point displays in a list on a debugger the file which constitutes a test program, it 
consists of the line number (54) in the function name (53) used as a keyword, and the file 
which constitutes a test program. In addition, a test implementation person chooses the 
setting location of the break point in a test program in principle as a location where the 
test program detected the error. 

[0037] Drawing 5 shows the flow of processing of the trial automatic activation-ized 
section in OS verification equipment which realizes the gestalt 1 of operation. Below, 
processing at each step is explained. 

[0038] At step 900, a virtual terminal (130) is prepared on OS verification equipment 
(100), and using the communication facility of a virtual terminal, starting of a command 
interpreter (231) is required on a target machine (200), and it connects with the generated 
command interpreter (231). Through the actuation on this virtual terminal (130), on a 
target machine (200), the various commands of a user level debugger (232) and a test 
program (233) are started, and OS (220) of a test objective is examined. 
[0039] At step 1000, the pass information on a test program (4) is read. For example, in 
the trial automatic activation-ized section (120), it is possible to treat by passing the file 
name which describes the pass information on a test program (4) as an argument at the 
time of starting, or setting it as the pass of immobilization. The trial automatic activation- 
ized section (120) is one loop-formation processing from step 1000 to step 1700, and 
treats one test program at a time. For this reason, at step 1000, the entry of a test program 
is read from a head in order in the pass information on a test program (4). 
[0040] At step 1 100, processing is changed by whether there is any trial which carries out 
based on the pass information read by processing at step 1000, and is carried out, or there 
is nothing. If description of the trial to perform does not exist, it will say having reached 
to the last line in the pass information (4) file of a test program. When description of the 
trial which moves to step 1200 and is performed when description of the trial to perform 
exists does not exist, processing of the trial automatic activation-ized section is ended. 
[0041] At step 1200, it realizes using the means (henceforth a "automation means") 
which automated that an operator produced effectiveness equivalent to carrying out a key 
type to the virtual terminal (130) prepared at step 900. Since, as for the character string 
across which it goes by the processing of a key type performed to a virtual terminal 



(130), the command interpreter on a virtual terminal (130) and a target machine (200) is 
connected, the contents are interpreted by the command interpreter. Although the purpose 
here is starting a test program (233) through a user level debugger (232) on a target 
machine (200), as this is the following, it is performed. 

[0042] First, a test set required in order to perform a test program on a target machine is 
transmitted to a target machine. For example, a command interpreter is made to interpret 
activation of a remote copy command, and the whole folder (1) for every trial item is 
transmitted to the secondary storage (210) on a target machine. The pass of the folder 
which should be transmitted which is needed at the time of remote copy command 
execution can be obtained from the pass information on a test program (4) as pass except 
a test program name and below a bin folder. Specifically within OS verification 
equipment, the character string pathname .(line feed)" of the folder which should be 
carried out a "rep -r OS verification device nameitransfer is sent on a virtual terminal 
(130). Character string **** which consists of a test program name after the pass of a 
user level debugger, and it to up to a virtual terminal (130) after completing a transfer of 
the test program to a target machine top. This character string is interpreted by the 
command interpreter on a target machine, and a test program is started through a user 
level debugger on a target machine. At this time, the test program has not carried out 
activation initiation yet. 

[0043] At step 1300, it is the processing which reads the definition (5) file about 
activation of a test program. By this processing, the information (52) about the argument 
at the time of test program activation (51) and the break point set up into a test program is 
acquired. With the gestalt of this operation, as shown in drawing 2 , the file of the 
definition (5) about activation of a test program is defined as what attached the extension 
".run" to the pass of the test program under present activation, and exists in the folder in 
which a test program exists. 

[0044] At step 1400, a break point is set as a test program (233) using the automation 
means indicated to step 1200 on the user level debugger started on the target machine 
(200) by processing of step 1200. Here, a break point is set as the line number (54) in the 
file which is made to read the source file which constitutes a test program using 53 
among the information (52) about the break point set up into the test program read to the 
user level debugger at step .1300, next constitutes a test program. When the multi- 
statement of the break point needs to be carried out, this actuation on a user level 
debugger is repeated and performed. 

[0045] You make it accompanied by the argument at the time of the test program 
activation which obtained the test program which started with the user level debugger at 
step 1300 using the automation means indicated to step 1200, and it is made to start at 
step 1500. "runargl arg2 arg3 (return)" is sent in the example of the character string 
which the user level debugger on a target machine interprets [ character string ], and 
makes a test program specifically start with a desired argument to a virtual terminal 
(130), and drawing 4 . 

[0046] At step 1600, it is the processing which supervises termination of a test program 
(233) by automatic dialogue actuation (screen capture) on a virtual terminal (130). This 
processing carries out the capture of the screen of a virtual terminal (130) to every fixed 
time amount (for example, 1 second), and obtains alphabetic data to the string array 
according to the size of a virtual terminal. For example, processing which incorporates 



the alphabetic character currently outputted to the array of 80 figure x24 line on the 
virtual terminal (130) is performed. In the situation that the standard output of a test 
program and a user level debugger is displayed on a virtual terminal (130), and the 
contents of a display are specifically scrolled upward a tester With the prompt of the user 
level debugger displayed on the lowest line on a screen (the 24th line), and having been 
outputted before that, the information which shows the condition of the test program by 
the user level debugger which should be displayed on one line (the 23rd line) is acquired 
as character-string data, and is supervised. An experimental activation situation is 
grasped by performing string-comparison processing for the character-string data for two 
above-mentioned lines. Since the prompt of a debugger incidentally is not displayed 
before the test program is completed, the character-string data equivalent to the 24th line 
on the screen which carried out the screen capture are not the character strings showing 
the prompt of a debugger. 

[0047] At step 1700, based on processing at step 1600, when a test program (233) stops 
by the break point, it ends. When a test program does not stop by the break point, it 
returns to step 1000. The character-string data which are equivalent to the 24th line on a 
screen in the data which carried out the screen capture of the virtual terminal (130) by 
processing of step 1600 as an example which shows the condition at the time of having 
stopped by the break point are the same as the prompt of a user level debugger, the 
character-string data equivalent to the 23rd more line show the break location, and it is 
shown that the character-string data equivalent to the 22nd more line stopped by the 
break point. 

[0048] If a break point is not detected during activation of a test program, based on the 
pass information on a test program (4), automatic activation of the test program is carried 
out one by one by processing of the above trial automatic activation-ized section. On the 
other hand, when a break point is detected, a test program is having stopped with as by 
the break point set up by processing of step 1400. Thus, activation of a test program is 
stopped in the part of a request of a test program. 

[0049] Thus, the operating system of the calculating machine made into a test objective 
In the software verification equipment verified with the test program which checks the 
contents of service of OS using the application program MINGU interface which OS 
offers By carrying out activation initiation, after setting a break point as the part in which 
starts said test program through the user level debugger realized on OS, and a test 
program makes an error A test program is stopped after failure detection and it is 
characterized by carrying out to having made freely the condition of having detected the 
failure hold. 

[0050] With the gestalt 2 of gestalt 2. implementation of operation, it carries out like the 
gestalt 1 of the above-mentioned implementation, and when it stops by the break point to 
which the test program was set, the case where the collection processor of the fault 
information which acquires the value (argument information) of the variable which the 
test program uses is realized is explained. With the gestalt of this operation, although the 
test program has acquired the internal state of the test objective program at the time of 
failure detection, this makes avoidable the problem on which a test objective program is 
judged to be a failure by the grasp of procedure from which a test objective program 
starts a failure, and the error of a test program. OS verification equipment is explained as 
an example like [ the gestalt of this operation ] the gestalt 1 of operation. 



[0051] Drawing 6 is the block diagram of an example of a system which realizes the 
gestalt 2 of operation. 140 is the fault information collection section in OS verification 
equipment, and performs actuation shown in drawing 9 . 1 1 1 is fault information. The 
fault information in the gestalt of this operation is data of the test program under halt on 
the target machine collected by the fault information collection section (140). Fault 
information is related with the identifier of the test program under halt on a target 
machine, and is recorded on the secondary storage of OS verification equipment. In 
drawing 6 , although fault information (1 1 1) is expressed as storage different from the 
storage section (110), it may be the same storage. 

[0052] Drawing 7 shows the file (6) and format of the test program symbol information 
that the symbol information inside a test program is expressed. Symbol information 
shows the address with which the head (it is called a symbol) of the data used inside the 
program and a function is assigned, when a program is developed on memory. Usually, 
after compiling the source file of a program, the address assigned is decided, when link 
processing is carried out. Symbol information is included in the load module. With the 
gestalt of this operation, the fault information collection section (140) acquires symbol 
information if needed. About this, it mentions later ( drawing 9 , step 1722). For example, 
in the criterion UNIX ("UNIX" is a trademark), the file (6) showing the symbol 
information inside a test program is in the condition that a symbol table is contained in 
the load module of a test program, and is obtained by specifying and performing the pass 
of the load module of a test program to the argument of a standard nm command. 
[0053] 61 expresses the address of a symbol. 62 expresses the identifier of a symbol. The 
identifier of a symbol shows whether a symbol is data or it is the head of a function. The 
symbol which is data is distinguished for information here. 63 expresses a symbol name. 
When the class of symbol is data, it is the identifier of a variable data. The variable data 
obtained from this symbol information serves as an object which collects the values in 
that time as fault information, when a test program stops by the break point. 
[0054] Drawing 8 shows drawing showing an example of the flow of processing of the 
trial automatic activation-ized section (120) which realizes the gestalt 2 of operation. To 
drawing 5 , this processing changed processing of step 1700, and was used as step 1710, 
and processing of step 1720 is added. Processing at the step these-changed into below is 
explained. 

[0055] At step 1710, processing is changed by whether the test program (233) stopped by 
the break point set up by processing of step 1400. When having stopped by the break 
point, it moves to processing of step 1720. When it ends without stopping by the break 
point, it returns to processing of step 1000. The character-string data which are equivalent 
to the 24th line on a screen in the data which carried out the screen capture of the virtual 
terminal (130) by processing of step 1600 as an example which shows the condition at 
the time of having stopped by the break point are the same as the prompt of a user level 
debugger, the character-string data equivalent to the 23rd more line show the break 
location, and it is shown that the character-string data equivalent to the 22nd more line 
stopped by the break point. 

[0056] The fault information collection section (140) is processed at step 1720. The flow 
of drawing 9 shows the detail of processing of step 1720. 

[0057] Next, drawing 9 is explained. It is the processing which gains the halt line number 
of a test program (233), and leaves fault information (1 1 1) by automatic dialogue 



actuation (screen capture) on a virtual terminal (130) at step 1721. When having stopped 
by the break point set up on the user level debugger, in the data which carried out the 
screen capture, the purport and halt positional information (the source file and halt line 
number of a test program) which stopped with the halt line number to the prompt of a 
user level debugger and the 23rd line, and were stopped by the break point to the 22nd 
line at the 24th line on a virtual terminal (139) are shown. 

[0058] At this step, although it leaves fault information (1 1 1) to a file, the information 
acquired by the 22 or 23rd line in the obtained data which generated what attached the 
extension of ".log" to the test program name as this file name, and carried out [ above- 
mentioned ] capture processing is written in. An example of these contents was shown as 
a halt part (12) of a test program in drawing 10 . 

[0059] It is the processing which obtains a symbol table from the load module of the test 
program (233) under activation, and acquires the data name inside a test program (233) at 
step 1722. With the gestalt of this operation, the information on the symbol used inside 
the test program of the format shown in drawing 7 is acquired to a file in the load module 
of the test program on the storage section (110) using the nm command. Next, in this file, 
the identifier of a symbol extracts the thing showing data and, finally acquires the 
variable name inside a test program. 

[0060] At step 1723, the automation procedure and the screen capture of step 1200 
publication on a virtual terminal (130) are performed, the value in the condition that the 
test program detected the error and has stopped about the variable inside a test program 
(233) is acquired, and it records as fault information (1 1 1). After transmitting a character 
string to a virtual terminal in the variable name inside the test program obtained by 
processing of step 1722 and displaying a data value on a user level debugger, the screen 
capture of the output of a user level debugger is carried out, and, specifically, it records 
on the file which describes the fault information created at step 1 721 . 
[0061] For example, if screen rolling of what the user level debugger outputted with the 
display procedure (line feed) of a request variable, the value (line feed) of a request 
variable, and the prompt (line feed) is carried out on a 24 line x80 figure virtual terminal, 
a prompt will be displayed on the display procedure of a request variable by the 22nd 
line, and will be displayed on the 23rd line by the value of a request variable, and the 
24th line. It enables them to obtain these as a character string and to carry out program 
manipulation by the screen capture function. The fault information acquired at a step here 
is the display procedure (1 13) of a request variable, and the value (1 14) of a request 
variable in drawing 10 . 

[0062] The information display which is useful to analyzing the flow at the time of test 
program activation, such as back trace of the stack of the stopped test program (233), in 
the automation procedure of the step 1200 publication on a virtual terminal (130) is made 
to perform to a user level debugger at step 1724. In addition, this processing is functional 
dependence of the user level debugger to be used. 

[0063] For example, in performing bag trace, the character string "bt (return)" is 
transmitted to a virtual terminal, and directions are given to a user level debugger. 
Thereby, a user level debugger analyzes the stack frame of a stopped test program. 
Consequently, a function name including the stopped point in which it is shown in what 
kind of career the current halt point has been called, and the source file name containing 
that function are acquired. 



[0064] Furthermore, it acquires by the screen capture which performs a result on a virtual 
terminal as a result of a user level debugger, and leaves as fault information (1 1 1) like 
processing at step 1723. These showed as an analysis result (1 16) by the directions (115) 
to the user level debugger in drawing 10 , and the user level debugger. 
[0065] What is necessary is that relate with the file which it is at the processing initiation 
time of step 1721, and turns on this logging function and stores the fault information 
(1 1 1) on secondary storage, and are at the processing termination time of step 1724, are 
turning off a logging function, and the automatic dialogue actuation to a user level 
debugger comes to carry out only in a key type when the log output function to a file is in 
a virtual terminal, although the variable value of the test program obtained from a user 
level debugger acquired by the screen capture function with the gestalt of this operation. 
[0066] Thus, after this software verification equipment stops by the break point which the 
test program set up, it is characterized by having obtained from the symbol table in which 
the load module of a test program includes the variable name which the test program 
uses, and having collection processing of the fault information which acquires the 
variable value of the test program under halt through the user level debugger who is 
operating the test program. 

[0067] With the gestalt 3 of gestalt 3. implementation of operation, after stopping by the 
break point to which the test program was set, the collection processor of the fault 
information which acquires the value of the variable which OS of a test objective uses is 
realized. 

[0068] Drawing 1 1 expresses the structure-of-a-system Fig. which realizes the gestalt 3 
of operation. With the gestalt of this operation, it has composition on a virtual terminal 
(150) with the communication facility which operates on OS verification equipment 
(100) which can debug OS on a target machine (200). 

[0069] 150 is a virtual terminal which operates on OS verification equipment. This virtual 
terminal connects with the kernel level debugger on a target machine in order to carry out 
debugging actuation of the OS of the test objective on [ from OS verification equipment 
(100) ] a target machine using communication facility. In addition, as for the I/O to this 
virtual terminal (1 50), the fault information collection section (140) hits on OS 
verification equipment (100). 

[0070] 221 is a kernel level debugger and is realized in OS of a test objective. The kernel 
level debugger is related with the specific communication link port on a target machine, 
and it is outputting and inputting using this communication link port, and it is possible to 
carry out debugging actuation of the OS of a test objective. 

[0071] 7 is the load module of OS of a test objective. 8 is a file (it is also only called "the 
symbol information used inside OS of a test objective") showing the symbol information 
used inside OS of a test objective. The contents are shown in drawing 12 . 
[0072] Drawing 12 shows the file (8) showing the symbol information used inside OS of 
a test objective, and its format. Symbol information is information which shows the 
address with which the data and the function name (symbol) which are used inside OS 
are assigned, when OS is developed on memory. Usually, after compiling the source file 
of a program, the address is decided, when linked. Symbol information is included in the 
load module. Moreover, symbol information can be outputted to a file etc. at the time of 
link processing. 

[0073] For example, in UNIX, the symbol information on OS is in the condition that a 



symbol table is contained in the load module of OS, and is acquired by setting and 
performing the pass of the load module of OS to the argument of the nm command. 
Moreover, this can require creation of OS generate time. With the gestalt of this 
operation, it treats about the approach of acquiring from the load module of OS. 
[0074] 81 expresses the address of a symbol. 82 expresses the identifier of a symbol. The 
symbol which is data is distinguished for information here. 83 expresses a symbol name. 
When the class of symbol is data, it is the identifier of a variable data. The variable data 
obtained from this symbol information serves as an object which collects the values in 
that time as fault information, when a test program stops by the break point. 
[0075] Drawing 13 expresses the flow of processing of the fault information collection 
section in the gestalt of this operation. Processing of the fault information collection 
section expressed to drawing 9 flowed, and drawing 3 was boiled, in addition extended 
step 1725 and step 1726. **** in the step extended to below ~ it ****** just. It is the 
processing which obtains the address with which the data name within OS and it were 
assigned at step 1725 from the symbol information (8) used inside the load module of OS 
of a test objective. In the information shown in drawing 12 , the symbol name (83) in 
which the address (81) is included in data space is obtained by the following approaches. 
In the load module (7) of OS of the test objective on the storage section (110), the 
information on the symbol used inside OS of the test objective of the format shown in 
drawing 12 is acquired to a file using the nm command. 

[0076] At step 1726, the value in the condition that the test program (233) detected the 
error and has stopped about the data which OS (220) of a test objective is using in the 
automation procedure of the step 1200 publication performed on a virtual terminal (150) 
is displayed, an output is acquired by the screen capture, and it records as fault 
information (111). 

[0077] After adding a postscript to the file which describes the fault information (111) 
which specifically created the information on the symbol inside OS of the test objective 
obtained by processing of step 1725 at step 1721 (8 in drawing 14 ), A screen capture is 
carried out after performing continuously actuation which dumps the data space of a 
kernel on a kernel level debugger with the key type to a virtual terminal (150). A capture 
is carried out and data are added to the file which describes fault information (111) 
(output by the demand (17) to the kernel level debugger in drawing 14 , and the kernel 
level debugger (18)). It becomes possible to get to know which variable of OS the 
contents of the memory of the specific address are actually assigned using the 
information acquired here. If it forces, a test program can know the variable value inside 
OS at the time of failure detection. 

[0078] Although the data value inside OS of the test objective obtained from a kernel 
level debugger was acquired by the screen capture function with the gestalt of this 
operation When the log output function to a file is in a virtual terminal In being at the 
processing initiation time of step 1725, relating with the file which turns on this logging 
function and stores the fault information (1 1 1) on secondary storage, being at the 
processing termination time of step 1726, and turning off a logging function Only a key 
type comes to carry out automatic dialogue actuation to a virtual terminal (150). 
[0079] Thus, this software verification equipment is characterized by having obtained 
from the symbol table in which the load module of OS includes the variable name which 
OS of a test objective uses, and having collection processing of the fault information 



which acquires the value which the variable inside OS under the situation of having been 
examined by the test program holds through a kernel level debugger, when it stops by the 
break point which the test program set up. 

[0080] With the gestalt 4 of gestalt 4. implementation of operation, after stopping by the 
break point to which the test program was set, the collection processor of fault 
information which acquires the condition of the resource which OS which a test program 
uses manages is realized. 

[0081] Drawing 15 expresses the structure-of-a-system Fig. which realizes the gestalt 4 
of operation. 241 is a command interpreter for failures used in case the fault information 
which operates on a target machine (200) is collected. At the time of test initiation, the 
command interpreter for these failures is generated by the demand from OS verification 
equipment (100), and resides permanently on a target machine during test 
implementation. 160 is the virtual terminal which operates on OS verification equipment, 
and is connected with the group (240) of the program started from the command 
interpreter (241) for failures which operates on a target machine by communication 
facility. As for the I/O to this virtual terminal, the fault information collection section 
(140) hits on OS verification equipment (100). 240 is the group of the program which the 
command interpreter (241) for failures which operates on OS (220) of a test objective 
starts on a target machine (200). Various programs (242) are generated on a target 
machine (200) by the demand to the command interpreter (241) for failures which the 
fault information collection section (140) performs through a virtual terminal (160), and 
the standard output of these programs can check on a virtual terminal (160) by it. 140 is 
the fault information collection section. Processing of the fault information collection 
section (140) is extended in this example. For details, it is shown in drawing 18 . 
[0082] Drawing 16 expresses the file (5) and an example of a format of the definition 
about activation of a test program. The element extended compared with the file (5) of 
the definition expressed to drawing 4 is as follows. 55 shows the automatic dialogue 
procedure (the contents of the processing of an operator of a key type) carried out on the 
virtual terminal connected with the command interpreter on a target machine. In this 
example, the character strings (ps -aluminum in drawing 16 etc.) and return code which 
were described after the identifier "CMD:" are sent to a virtual terminal. 
[0083] Drawing 17 shows processing of the trial automatic activation-ized section (120) 
of the gestalt of this operation. Drawing 17 extended processing of step 900 to processing 
of the trial automatic activation-ized section (120) expressed to drawing 5 . The step 
extended to below is explained. At step 910, a virtual terminal (160) is prepared on OS 
verification equipment (100), and a command prompt is generated on a target machine 
(200) using the communication facility of a virtual terminal. With OS verification 
equipment, through the actuation on this virtual terminal (160), the various commands of 
various programs (242) are started on a target machine (200), and it is possible to obtain 
that result. 

[0084] Drawing 18 expresses processing of the fault information collection section (140) 
of the gestalt of this operation. Drawing 18 extended step 1727 and step 1728 to 
processing of the fault information collection section (140) expressed to drawing 13 . 
Processing at the step extended to below is explained. 

[0085] At step 1727, in order to acquire information about the environment which has 
influence on activation of a test program, such as information on the secondary storage 



(210) on a target machine, the procedure performed on the command interpreter (241) for 
failures on a target machine is acquired. With the gestalt of this operation, the character 
string which starts in an identifier "CMD:" is describing the procedure performed on the 
command interpreter (241) for failures on a target machine in the definition (5) about 
activation of the test program shown in drawing 1 6 . 

[0086] The character string which expresses with step 1728 actuation of acquiring the 
condition of the resource which OS which the test program obtained by processing of 
step 1727 uses in the automation procedure indicated to step 1200 performed on a virtual 
terminal (160) manages is sent to the command interpreter (241) for failures. A command 
interpreter interprets this character string and performs directed actuation. 
[0087] As a result of being obtained by this, an output carries out the screen capture of 
the virtual terminal (160), changes it into the character-string data (24 lines x 80 figures) 
according to virtual terminal size, and is recorded on a file as fault information (111). The 
fault information acquired at a step here was shown in drawing 19 as the directions (117) 
to a command interpreter, and a condition (1 18) of the resource which OS manages. 
[0088] Although acquired with the gestalt of this operation by the screen capture which 
performs information about the test atmosphere acquired by actuation performed on the 
command interpreter (241) for failures in a virtual terminal (160) When the log output 
function to a file is in a virtual terminal In being at the processing initiation time of step 
1728, turning on this logging function, relating a log file with the file which stores the 
fault information (1 1 1) on secondary storage, being at the processing termination time of 
step 1728, and turning off a logging function Only a key type comes to carry out 
automatic dialogue actuation to a virtual terminal (160). 

[0089] Thus, this software verification equipment is characterized by to have collection 
processing of fault information of being the resource which a test program uses, 
performing actuation for acquiring the information about the execution environment of a 
test program which influences the activation result of a test program because processing 
of OS changes according to that condition on the command interpreter which operates on 
OS of a test objective, and obtaining this result after stopping by the break point which . 
the test program set up. 

[0090] It makes it possible for the gestalt 5 of gestalt 5. implementation of operation to 
define management performed after a setup of the time-out time amount which enables a 
hang-up judging at a test program, and a test program hang-up in relation to claim 5. 
When the test program is not completed after time-out time amount progress, it judges 
with the test program having caused the hang-up, and the device which automates a series 
of processings of the management at the time of a test program halt, fault , information 
collection, test program termination, and a hang-up is realized. 

[0091] Drawing 20 expresses the definition (5) about activation of the test program with 
which the member was extended, in order to realize the gestalt 5 of operation. The 
member extended to below is explained. 56 is time-out time amount. Even if the time 
amount shown here passes, when a test program is not completed, it is judged that the test 
program caused the hang-up. With the gestalt of this operation, the number (10 in 
drawing 20 and instantiation) numerically written after the identifier "TOUT:" is treated 
as the number of seconds. 

[0092] 57 is the management after judging with the test program having hung-up. With 
the gestalt of this operation, the character string and return code which were written after 



the identifier "HUP:" are transmitted on a virtual terminal (160) in the automation 
procedure indicated to step 1200, Here, the processing which releases the resource which 
OS which a test program uses manages is registered (in the example of drawing 20 , 
temporary file (*. tmp) is eliminated with the rm command). This solves the problem 
produced by releasing the resource which OS manages by a test program not being 
completed to the last. 

[0093] Drawing 21 expresses the flow of processing of the trial automatic activation-ized 
section (120). Drawing 21 extended processing of step 1550, step 1730, and step 1740 to 
processing of the trial automatic activation-ized section (120) expressed to drawing 17 9 
and changed processing of step 1600 into step 1601. 

[0094] At step 1550, while acquiring the present time of day as test program start time, 
the alarm is set up so that a time-out may occur after the time-out time amount of the test 
program gained by processing of step 1300. 

[0095] At step 1601, even if the test program is not completed, when the alarm set up at 
step 1550 is generated (the time-out arose), it moves to processing of step 1710. 
[0096] At step 1730, processing is changed by whether the time-out occurred. When the 
time-out has occurred and it has not occurred to processing of step 1740, it progresses to 
processing of step 1700. 

[0097] At step 1740, although it is processing when the time-out has occurred, it is shown 
in drawing 22 for details. Drawing 22 expresses the processing after a test program time- 
out extended to the trial automatic activation-ized section with the gestalt 5 of operation. 
The contents of the processing extended to below are explained. 

[0098] At step 1741, it is the processing which stops a test program. For example, in the 
case where OS of a test objective is UNIX, a SIGINT signal is sent to the test program 
under operation pn a user level debugger, and a test program is stopped. For example, the 
code of an interruption code (ctrl-c) is typed on a virtual terminal (130). 
[0099] The fault information collection section (1620) processes at step 1720. The 
contents of processing have been shown in drawing 18 . 

[0100] A user level debugger (232) is made to end a test program (233) at step 1742 in 
the automation procedure indicated to step 1200 on a virtual terminal (130). For example, 
the character string "quit (return)" is transmitted to a virtual terminal (130). 
[0101] At step 1743, the management (57) approach after a test program hang-up is read 
from the definition (5) about activation of a test program. As shown in drawing 20 , as for 
the definition (5) about activation of a test program, the management after a test program 
hang-up (57) is added with the gestalt of this operation. In the example of drawing 20 , 
the character string "rm *.tmp" following the character string "HUP:" is read. 
[0102] At step 1744, while transmitting the character string acquired by processing of 
step 1743, and a return code on a virtual terminal (160) in the automation procedure 
which indicated to step 1200, a test program records on the purport and fault information 
(111) which caused the hang-up and interrupted activation. 

[0103] Thus, this software verification equipment is having enabled the definition of the 
time-out time amount of a test program, and the management after hang-up detection. 
Even if a test program goes through the time-out time amount of a test program, when not 
ending or stopping After judging that the test program caused the hang-up, transmitting a 
signal to a test program and stopping it on a user level debugger, while acquiring a halt 
location Fault information is collected, a test program is further terminated on a user level 



debugger, and it is characterized by having the experimental automation approach of 
performing management after said hang-up detection. 

[0104] With the gestalt 6 of gestalt 6. implementation of operation, in order to analyze 
the factor which prevented experimental automatic activation stopping by the hang-up of 
a test program, and caused the hang-up, in the function which carries out automatic 
collection of the data, the device in which time-out judging time amount is set up 
efficiently is realized. 

[0105] Drawing 23 expresses the flow of processing of the trial automatic activation-ized 
section (120). In order to realize the gestalt 6 of operation, processing of step 1350 and 
step 1750 was extended to drawing 21 . Processing at the step extended to below is 
explained. 

[0106] At step 1350, reopon of the definition file (5) about activation of a test program is 
carried out in the mode which can be written in. With the gestalt 6 of operation, it 
rewrites to the value carried out based on the time amount which activation of a test 
program actually took the time-out time amount (55) in the definition file (5) about 
activation of the test program extended with the gestalt 5 of operation, and ( drawing 20 ), 
and the hang-up judging time amount at the time of next test implementation is 
optimized. 

[0107] At step 1750, while acquiring the present time of day as test program end time, 
elapsed time +alpha from the test program start time acquired by processing of step 1550 
is written out as time-out time amount (55) in the definition file (5) about activation of a 
test program. + alpha may be the time amount which sees allowances to a hang-up 
judging, for example, the elapsed time from the test program start time computed at step 
1 750 is sufficient as it. 

[0108] thus, the time-out time amount decision of the test program which carries out 
time-out time amount of a test program based on the track record value at the time of test 
program operation, and specifies it in the software verification equipment and the 
approach of automating the trial of software — it carries out. 

[0109] With the gestalt 7 of gestalt 7. implementation of operation, in order to analyze 
the factor which prevented experimental automatic activation stopping by the abnormal 
stop of a test program, and caused the abnormal stop, the device which makes it possible 
to carry out automatic collection of the data is realized. 

[01 10] Drawing 24 is the definition (5) about activation of the test program which 
extended drawing 20 , in order to realize the gestalt 7 of operation. The part extended to 
below is explained. An escape is for processing continuation actuation on a user level 
debugger, when it stops in response to the signal which a test program assumes. 58 is the 
information about the signal with which a test program assumes reception. The line 
number which receives the signal with which a signal class:test program does the file- 
name: assumption of this format (initiation): It consists of a line number (termination) 
which receives the signal to assume. 

[0111] With the gestalt of this operation, in the situation that 32 kinds of signals are 
defined for OS of a test objective by UNIX, the notation of a signal class is made the 
same as the format which a user level debugger displays, in case the test program under 
activation stops in response to a signal. 

[0112] Although it is the signal (58) which the test program in drawing 24 assumes and 
the signal class has specifically become SIGUSR1, this is the same as the notation 



obtained on a user level debugger. In the definition of the information about the signal 
(58) with which the test program shown in drawing 24 assumes reception, SIGUSR1 
signal supposes that it may receive in the 100th [ less than ] line from the 1 st line of a 
test_srcl.c file. 

[0113] Drawing 25 expresses processing of the trial automatic activation-ized section 
(120). In order to realize the gestalt 7 of operation, processing of step 1760, step 1761, 
and step 1765 was extended to drawing 23 . Processing at the step extended to below is 
explained. 

[0114] At step 1760, when a test program carries out an abnormal stop, it progresses to 
step 1761 and progresses to step 1765 except it. Although the abnormal stop of the test 
program on a user level debugger is because the test program received the signal, this 
signal is sent according to being sent from OS, since the description error of a test 
program performed unjust processing, and the failure of OS. On the other hand, a halt 
which can assume a test program on a user level debugger is because the signal which 
can be assumed by program manipulation was received [ having performed the break 
point or]. 

[0115] From this, decision of that the test program carried out the abnormal stop After 
carrying out the screen capture of the virtual terminal (130) and acquiring the condition 
that the test program has stopped, to the string array of terminal size (for example, 24 
lines x 80 figures), by comparison processing of the information acquired as a character 
string A halt factor (which signal did you receive and the processing [ which file ] of the 
how many lines suspend at the time of activation?) is grasped, and it judges that a halt 
factor is not the signal (58) which not a break point but a test program assumes, either. 
[0116] However, since the location stopped in response to a signal may be in the library 
function which is not contained in the source file of a test program, back trace actuation 
which was described in step 1724 is performed, and it judges in the final call location in a 
test program. 

[0117] The capture of the virtual terminal screen is specifically carried out for back trace 
information. Terminal size After obtaining to the string array of (24 line x80 figure [ for 
example, ]), it is the analysis result of a stack frame. The line number in the file name 
which called the location which the test program has stopped, and its file When the signal 
which it is contained in the range in the signal (58) which a test program assumes, and 
was received by said halt factor, and the signal which a test program assumes are in 
agreement, it judges with it not being an abnormal stop. 

[0118] At step 1765, when the test program has stopped in response to a signal by 
judgment processing of step 1760 by normal processing, it progresses to step 1766. When 
it ends except [ its ], it progresses to step 1750. 

[0119] At step 1766, continuation actuation of the test program is carried out on a user 
level debugger. Specifically, automatic dialogue actuation of carrying out continuation 
activation of the test program on a user level debugger is performed to a virtual terminal i 
(130). Then, it returns to processing of step 1601. 

[0120] Although step 1761 is processing when a test program carries out an abnormal 
stop, it is shown in drawing 26 for details. 

[0121] Next, the processing after the test program which extended the trial automatic 
activation-ized section (120) with the gestalt 7 of operation shown in drawing 26 carries 
out an abnormal stop is explained. Processing at the step extended to below with the 



gestalt of this operation is explained. The fault information collection section (140) 
processes at step 1720. The contents have been shown in drawing 18 . 
[0122] At step 1742, automation procedure indicated to step 1200 by the virtual terminal 
(130) is performed, and a test program (233) is terminated on a user level debugger (232). 
For example, the character string "quit (return)" is transmitted to a virtual terminal (130). 
[0123] At step 1743, since the test program is not carried out to the last with the gestalt of 
this operation as well as the gestalt 5 of operation, it is the purpose which releases the 
resource which OS which the test program used manages, and the management (57) after 
a test program hangs-up is read from the definition (5) about activation of a test program. 
[0124] At step 1762, in the automation procedure indicated to step 1200 to the virtual 
terminal (160), the character string acquired by processing of step 1743 is transmitted, 
and processing after a test program abnormal stop is carried out on the command 
interpreter (241) for failures. In addition, it records on the purport and fault information 
(1 1 1) in which the test program carried out the abnormal stop. 

[0125] Thus, after a test program carries out the abnormal stop of the management after a 
test program abnormal stop in the experimental verification approach by having made the 
definition possible, while acquiring a halt location, it is characterized by automating the 
trial which collects fault information, is made to end a test program on a user level 
debugger, and performs management after said test program abnormal stop by the fault 
information collection section. 

[0126] With the gestalt 8 of gestalt 8. implementation of operation, the device of the trial 
automatic activation which makes possible recovery after it produces a system down 
according to the serious failure of OS of a test objective and a trial goes wrong is 
realized. 

[0127] Drawing 27 expresses OS verification equipment (100) and the target machine 
(200) which extended the function which resets the target system to drawing 15 , in order 
to realize the gestalt 8 of operation. Below, the extension is explained. 
[0128] 250 is the reset circuit of hardware and has the function which resets a target 
machine by the signal input from the outside (contact-input port). 170 is the output signal 
control software, uses a contact output port and outputs the signal for resetting a target 
machine. In addition, in the low, connection of 170 and 250 is carried out electrically. 
[0129] Drawing 28 is the definition (5) about activation of the test program which 
extended drawing 24 , in order to realize the gestalt 8 of operation. The part extended to 
below is explained. 

[0130] 59 is reset postponement time amount. Even if time amount here passes, when a 
hang-up condition continues by the time amount for which it waits in case a test program 
is led to a halt after a judgment as the test program hung-up, hardware reset processing of 
a target machine is performed. With the gestalt of this operation, the number written in 
the figure after an identifier "RST:" is treated as the number of seconds. 
[0131] Drawing 29 is processing of the fault information collection section (140), and in 
order to realize the gestalt 8 of operation, it is extending the processing of the fault 
information collection section (140) shown in drawing 22 . The processing in the step 
extended to below is explained. 

[0132] Step 1770 changes processing by whether the test program stopped with the signal 
sent by processing of step 1741. When it stops, it moves to processing of step 1720, and 
when not stopping, it moves to processing of extended step 1771. 



[0133] At step 1771, the processing here in the test program judge that caused the hang- 
up is changing processing by the case of the 1st time, and the 2nd case. In the case of the 
1st time, it moves to processing of step 1772 to the step 1775. It moves to processing of 
step 1780 to the step 900 including the processing which resets a target machine on the 
way the 2nd case. Below, processing when step 1771 is the 1st time is explained. 
[0134] A kernel level debugger (221) is called at step 1772. Data transmitting processing 
which produces effectiveness equivalent to the specific key type specifically performed 
to a virtual terminal (150) in case an operator calls a kernel level debugger is performed. 
[0135] At step 1773, processing is changed by the ability of the kernel level debugger 
(221) to have been called by processing of step 1772. This judgment is made by [ as 
being the following ]. The screen capture of the virtual terminal (150) is carried out, and 
alphabetic data is obtained to the string array according to the size of a virtual terminal. 
For example, it becomes the processing which incorporates the alphabetic character 
currently outputted to the array of 80 figure x24 line on the virtual terminal (130). It can 
judge whether the kernel level debugger was able to be called by whether the prompt of 
the kernel level debugger which the output of a kernel level debugger is displayed on a 
virtual terminal (130), and is displayed on the lowest line on a screen (the 24th line) in 
the situation that the contents of a display are scrolled upward was obtained. 
[0136] When a kernel level debugger (221) is able to be called, it moves to processing of 
step 1774, and when a kernel level debugger is not able to be called, it judges that OS of 
a test objective has caused the hang-up, and moves to processing of step 1780. 
[0137]' A kernel level debugger (221) is ended and actuation of OS is made to continue at 
step 1 774. Data transmitting processing which produces effectiveness equivalent to the 
specific key type specifically performed to a virtual terminal (150) in case an operator 
withdraws from a kernel level debugger is performed. 

[0138] At step 1775, a part for the reset postponement time amount in the definition (5) 
about activation of a test program is waited. Then, it returns to processing of step 1670. 
Step 1671 is judged as the 2nd times next time at the time of passage. 
[0139] Below, processing, i.e., processing of step 1680 to the step 1682 after the 
condition that a test program does not stop becomes certain, when step 1771 is the 2nd 
times is explained. 

[0140] The output signal control software (170) is operated and the hardware reset circuit 
(250) of a target machine is made to reset delivery and a target machine for a reset signal 
at step 1780. 

[0141] At step 1781, in order that a test program may not terminate normally, it leaves 
the purport which made the target machine reset to failure record (111). 
[0142] At step 1782, it waits for a target machine to start. 

[0143] In the situation made to call from the processing after the test program time-out 
after a test program produces a time-out with the gestalt 7 of operation (step 1 740), even 
if processing of the fault information collection section explained above reboots a target 
machine because the target machine itself caused the hang-up, it can continue and 
perform the next trial shown in the pass (4) of a test program. 

[0144] Thus, when it sets to the automation approach of a trial of software and OS of a 
test objective hung-up and crashes, after it sends out a hardware reset signal to the target 
machine with which OS of a test objective operates and a target machine reboots, it is 
characterized by being the automation approach of the trial which carries out continuation 



activation of the trial from the experimental degree which caused the failure. 
[0145] The gestalten 1-8 of the gestalt 9. above-mentioned implementation of operation 
explained OS verification equipment as an example as software verification equipment. 
However, to say nothing of being contained also when verifying an application program 
as software other than OS, the above-mentioned software verification equipment is a 
software program which operates on a computer also except the above, and contains ** 
which can be started with a test program. 

[0146] Although the gestalten 1-8 of the gestalt 10. above-mentioned implementation of 
operation explained the case where software verification equipment and a target machine 
(200) were realized on another computer, as shown in drawing 30 as an example, the 
function with which software verification equipment was equipped, for example, the pass 
information on a software program group (1) and a test program, (4) may be installed on 
a target machine (200). 
[0147] 

[Effect of the Invention] As mentioned above, since according to the software 
verification equipment or the approach concerning this invention it means that the test 
program stopped with as when the break point set up on the test program is passed, it can 
carry out to having made freely the condition that the failure had arisen hold by setting a 
break point as the location which detected the failure. 

[0148] Moreover, according to this invention, the internal state of a test program can be 
acquired in the condition [ that the test program has stopped after the test program 
detected the failure ]. Thereby, the information for specifying the cause of a failure at the 
time of failure detection can be acquired about a failure with difficult reappearance, and it 
can be said that a test objective program makes avoidable the problem judged to be a 
failure by the grasp of procedure from which a test objective program starts a failure, and 
the error of a test program. 

[0149] Moreover, according to this invention, the internal state of OS's, such as a variable 
value about the resource inside OS which the test program used, can be acquired in the 
condition [ that the test program has stopped after the test program detected the error ]. 
For this reason, the information for analyzing the cause of a failure at the time of failure 
detection can be acquired about a failure with difficult reappearance. 
[0150] Moreover, according to this invention, after a test program detects an error, in a 
condition [ that the test program has stopped ], it is effective in the ability to acquire the 
condition of the resource which OS which a test program uses manages. 
[0151] Moreover, according to this invention, when a test program hangs-up, a test 
program is stopped, automatic collection of the data for analyzing the factor of a hang-up 
is carried out, a test program is terminated, and the resource which the test program used 
is released. Thereby, even when a test program hangs-up, data required for factor analysis 
can be acquired and there is effectiveness of the ability to make experimental automatic 
activation continue. 

[0152] Moreover, according to this invention, in order to analyze the factor which 
prevented experimental automatic activation stopping by the hang-up of a test program, 
and caused the hang-up, in the function which carries out automatic collection of the data, 
it is effective in becoming possible to set up time-out judging time amount efficiently. 
[0153] Moreover, according to this invention, it is effective in making it possible to carry 
out automatic collection of the data in order to analyze the factor which prevented 



experimental automatic activation stopping by the abnormal stop of a test program, and 
caused the abnormal stop. 

[0154] Moreover, according to this invention, after OS of a test objective resets in 
hardware the target machine with which OS of a test objective operates in the situation 
that a trial fails in a serious failure by the lifting and having carried out the system down 
and a target machine reboots by activation of a test program, it is effective in enabling 
trial automatic activation which carries out continuation activation from the trial next to 
the trial which caused the failure. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing an example of a system which realizes the gestalt 1 of 
operation. 

[Drawing 2] Drawing showing an example of the folder according to trial item which 
manages a test program. 

[Drawing 3] Drawing showing an example of the pass of a test program. 
[Drawing 4] Drawing showing ****** of the definition about activation of a test 
program. 

[Drawing 5 1 Drawing showing an example of the flow of processing of the trial automatic 

activation-ized section which realizes the gestalt 1 of operation. 

[Drawing 6] Drawing showing an example of a system which realizes the gestalt 2 of 

operation. 

[Drawing 7] Drawing showing an example of the information on the symbol used inside 
the test program. 

[Drawing 8] Drawing showing an example of the flow of processing of the trial automatic 
activation-ized section which realizes the gestalt 2 of operation. 
[Drawing 9] Drawing showing an example of processing of the fault information 
collection section in the gestalt 2 of operation. 

[Drawing 101 Drawing showing an example of the fault information in the gestalt 2 of 
operation. 

[Drawing 111 Drawing showing an example of a system which realizes the gestalt 3 of 
operation. 

[Drawing 1 2] Drawing showing an example of the symbol used inside OS of a test 
objective. 

[Drawing 13] Drawing showing an example of processing of the fault information 
collection section in the gestalt 3 of operation. 

[Drawing 14] Drawing showing an example of the fault information in. the gestalt 3 of 
operation. 

[Drawing 15] Drawing showing an example of a system which realizes the gestalt 4 of 
operation. 

[Drawing 161 Drawing showing an example of the definition about activation of the test 



program extended with the gestalt 4 of operation. 

[Drawing 17] Drawing showing an example of processing of the trial automatic 
activation-ized section extended with the gestalt 4 of operation. 
[Drawing 18] Drawing showing an example of processing of the fault information 
collection section which realizes the gestalt 4 of operation. 

[Drawing 19] Drawing showing an example of the fault information in the gestalt 4 of 
operation. 

[Drawing 20] Drawing showing an example of the definition about activation of the test 
program which realizes the gestalt 5 of operation. 

[Drawing 21] Drawing showing an example of processing of the trial automatic 
activation-ized section which realizes the gestalt 5 of operation. 

[Drawing 22] Drawing showing an example of processing after the test program time-out 
in the trial automatic activation-ized section. 

[Drawing 23] Drawing showing an example of processing of the trial automatic 
activation-ized section which realizes the gestalt 6 of operation. 

[Drawing 24] Drawing showing an example of the definition about activation of the test 
program which realizes the gestalt 7 of operation. 

[Drawing 25] Drawing showing an example of processing of the trial automatic 
activation-ized section which realizes the gestalt 7 of operation. 
[Drawing 26] Drawing showing an example of processing after the test program 
abnormal stop which realizes the gestalt 7 of operation. 

[Drawing 27] Drawing showing an example of OS verification equipment which realizes 
the gestalt 8 of operation. 

[Drawing 28] Drawing showing an example of the definition about activation of the test 
program which realizes the gestalt 8 of operation. 

[Drawing 29] Drawing showing an example of processing of the fault information 
collection section which realizes the gestalt 8 of operation. 

[Drawing 30] Drawing showing an example of a system which realizes the gestalt 10 of 
operation. 

[Drawing 31] Drawing showing an example of the structure of a system conventionally. 
[Description of Notations] 

1 Test Program Group, la Folder for Every Trial Item, 2 Src Folder, 3 bin, 4 The pass 
information on a test program, 5 The definition about activation of a test program, 6 The 
file, 7 showing symbol information The load module of OS of a test objective, 8 The 
symbol information, 10 which are used inside OS of a test objective Program test 
equipment, 10a A test script management tool, 10b Test automation control means, 10c A 
test script activation means, lOd Test yes-no decision means, lOe program failure 
specification means, 1 Of Test script input means, lOg A test-result output means, lOh 
Mode change / activation means, 1 Oi A debugging command input means, 20 Target 
system, 21 The source file of a test program, 22 The file which described the procedure 
which generates a test program, 30 A tester, 31 The load module of a test program, 41 
Pass of a test program, 51 argument information, 52 The information about a break point, 
53 Function name, 54 A line number, 56 Time-out time amount, 57 At the time of a 
hang-up, management, 59 Reset postponement time amount, 61 The address of a symbol, 
62 Symbol identifier, 63 A symbol name, 100 OS verification equipment, 101 Interface, 
110 The storage section (test program storage section), 111 Fault information, 120 The 



trial automatic activation-ized section, 130 A virtual terminal and 140 Fault information 
collection section, 150 A virtual terminal, 160 A virtual terminal, 200 Target machine, 
201 An interface, 210 Secondary storage, 220 OS of a test objective, 221 The group of a 
kernel level debugger and 230 test programs, 231 A command interpreter, 232 A user 
level debugger, 233 A test program, 240 The group of a program, 241 A command 
interpreter, 242 Various programs, 300 Channel. 



[Translation done.] 
CLAIMS 



[Claim(s)] 

[Claim 1] It is software verification equipment which can start DEBAKKA which 
examines software. The test program storage section which memorizes the test program 
which examines the above-mentioned software using the application programming 
interface (henceforth "API") of the software made into a' test objective, Specify the test 
program memorized by the above-mentioned test program storage section as a program 
operated using DEBAKKA, and above-mentioned DEBAKKA is started. A break point 
is set to the part of a test program where the specified test program grasps an error by API 
of the above-mentioned software using started DEBAKKA. Software verification 
equipment characterized by having the trial automatic activation-ized section performed 
using DEBAKKA which had the set-up test program started. 

[Claim 2] The above-mentioned test program includes the error detection point which 
grasps that actuation of software is unusual by the activation result defined by API of the 
above-mentioned software. The above-mentioned test program storage section 
memorizes the definition about activation of a test program including the error detection 
point of a test program further. The above-mentioned trial automatic activation-ized 
section Software verification equipment according to claim 1 characterized by setting a 
break point as a test program based on the error detection point of the test program 
memorized by the above-mentioned test program storage section. 
[Claim 3] The above-mentioned software verification equipment is software verification 
equipment according to claim 1 characterized by having the fault information collection 
section which collects the fault information at the time of a test program stopping when a 
test program stops further by the break point by which a setup was carried out [ above- 
mentioned ]. 

[Claim 4] The above-mentioned fault information collection section is software 
verification equipment according to claim 3 characterized by collecting the values of the 
variable of a test program based on the variable information which extracted and 
extracted the above-mentioned variable information using DEBAKKA from the above- 
mentioned test program including the variable information as information that the 
variable which uses the above-mentioned test program while a test program performs is 
specified. 

- [Claim 5] The above-mentioned fault information collection section is software 
verification equipment according to claim 3 characterized by collecting the values of the 



variable of a test program based on the test objective variable information that the above- 
mentioned test objective variable information was extracted and extracted, using 
DEBAKKA from the above-mentioned software including the test objective variable 
information as information that the variable which uses the above-mentioned software 
while software performs is specified. 

[Claim 6] The above-mentioned fault information collection section is software 
verification equipment according to claim 3 which changes the execution environment of 
the above-mentioned software and is characterized by acquiring the activation result of 
the above-mentioned software performed by performing the above-mentioned software 
on the changed execution environment. 

[Claim 7] claims 3-6 characterized by collecting fault information while the above- 
mentioned trial automatic activation-ized section stops a test program using above- 
mentioned DEBAKKA when a test program is not completed after predetermined time 
amount progress, and the above-mentioned fault information collection section acquires 
the halt location of the stopped test program — software verification equipment given in 
either. 

[Claim 8] The above-mentioned trial automatic operation-ized section is software 
verification equipment according to claim 7 characterized by changing the above- 
mentioned predetermined time amount based on the activation result of a test program. 
[Claim 9] claims 3-6 characterized by collecting fault information while the test program 
which detected that the test program carried out the abnormal stop of the above- 
mentioned trial automatic activation-ized section, and was detected using DEBAKKA is 
forced to terminate and the above-mentioned fault information collection section acquires 
the forced-termination location of the test program forced to terminate — software 
verification equipment given in either. 

[Claim 10] The above-mentioned trial automatic activation-ized section is software 
verification equipment according to claim 1 which sends out the signal which directs 
reset of the computer by which software operates after a test program carries out an 
abnormal stop, and is characterized by performing a test program after the above- 
mentioned computer reboots with the sent-out signal. 

[Claim 1 1] The above-mentioned software is software verification equipment according 
to claim 1 characterized by including either of an operating system or an application 
program. 

[Claim 12] It is the software verification approach which can start DEBAKKA which 
examines software. The test program storage process of memorizing the test program 
which examines the above-mentioned software using the application programming 
interface (henceforth "API") of the software made into a test objective, Specify the test 
program memorized at the above-mentioned test program storage process as a program 
operated using DEBAKKA, and above-mentioned DEBAKKA is started. A break point 
is set to the part of a test program where the specified test program grasps an error by API 
of the above-mentioned software using started DEBAKKA. The software verification 
approach characterized by having a trial automatic activation chemically-modified [ 
which is performed using DEBAKKA which had the set-up test program started ] degree. 
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KfBttm^ftfiiTn^ A£ . r^'-y * Srfflwt »fli 

9y A#±iEV7 Y*7x.7<T> AP I fcj: o'TX5-£ffl 10 

VvcS^iHBSttlBtflSSi 1 2r*#©k 

[0015] jtEtofcro^Aji. ±iav7 ^17 

OA P I tSSIS it^Ufftemi* i-?TV7h7x7<?) 

issmru^j^efmM. stum 
mzmt&femzimi. immmmitmi. ± 20 

A 9 XA V V SrfiJ&f4 £ k £tf 8 k t £ . 
[00 1 6] JJBV7h->xT*(IMtt. ± 

m&&nmmwmintizz k *mik?& . 

[0017] JbEKIfcra^Ali, tClfcrn^Atf 

■t&zkzimki-z,. 

[0 0 1 8] JJEV7 1***714. y^h^xT^'Uff 

u ttajLfcKiws®3a^t«^v^. astray 

[0019] ±IBI**f9 fgJK&SKi, ±f2V7 h7x7 40 

[0020] JJEIttfcil&StfrfltfWi. BfJg^MBiBI 
ataura^ 5 l*v ±Er^' -y * * 

[002 1] IMiMM&MmtMtmi, Mi7n/ 7 A 
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[0022] immmmitmt, mvurij* 
mm± itizktmai. T^-vAzm ^xm\ i 

it. aWJ»7S^tt«7*n^5A^)5|ltiJ»Tffl{l*K 
IWitfctfe. PWHW8*roii'r*ii:t«tti:f 

[0023] mw&mmmtmi. Wkruyyj* 
t>m®w± Lfcat, v 7 h >7 x raww-ittsao 

Zit&zkmmki-z, 

[0 0 24] ±MV7h^7x7it. WU-f- 4 y^is 

i^ttzkmmki-h. 

[0025] immmiv 7 h^xrm^mt. 
v 7 y- 7 xT&vukti&u f) zmpm&v 7 h *j 
x rmffimx-h -> x . aiiw^ k -r & v 7 1> »> x r n 

7?»*-i/3V • 7'ayyiy^- A y?7x-z 
(tlT. r AP I j k^o ) SrfflV'JT, ±MV7h ] 7x 

j>iffiimk. tMiffimrurjMi&mximzti 
tzmicruryj**. r>^ti*m^xm-%i!:h?v 

/5At LXUgfcLXlSiT'UtZmiL. mi**, 
fzr^ -y *l &m^X . ffiSS*ifcKSfc7*o ^ 5 A#±E 
V7h»7xr<7)AP IfcJ:->TX9-tJiai , *"«tWir 

[0026] 

[%Bflontt^»] mstmmi . mtmmv 
a. osiumrayy^mmzX'yxtkM.tmu 

t&wmzmtz. zzx\ znmmmmt. V7 
h *7x rmmmw-k ixos ztm-tz o s mumm* 

B8 ICJSVVC t, m«tc . 0 S«@Eigtt-M t tTljJBJ! 
OSk^rS. 

[0 0 27] Hl{i, HSI<7)^ffi 1 SrHJi-T * ^fA 
tf5-W<Ofll)SHS:*bLT^4. 100{i, V7h7x 

Tim.mm.cr>-mkLx, os^h^s^^lt^ 

i. OS^fiE^K ( 1 00) it, *w>mzti^x. 9- 
OS^iE^a ( 1 0 0 ) it. IBIiSP 

o^^AfBiigp) (110). i&m&mmrum ( 1 2 

0) . fSS^-S^ (130) s ^-y-y h-?*»t 
mmthmm^kcr>A y97x-x (10 1) "CWflftS 
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[0 0 28] 1 1 0(4. mkTn?7£.&m&klx<r) 

tees? (2»:ib^s) ts>i>. ^-y-7h 
vv-yiTHjfi-rsi^rnr^ASP ( i ) t. mm? 

r K^Tn^5A^N°Xffl?Sj fcfcud ) (4) ifih 
*. PM<4. H2£03(cSrf. 120(4. OS^E^ 

acts jt&KitiiKSffftafc. last^-rui^srff 

WtftSITo 7'7&<7)7')V—T ( 2 3 
0 ) t«SHW4. ««*-5-*-A< ( 1 3 0 ) (4. ttlfci 
i&Uff^SG (12 0) *»4>Ojg^S:i«liro^7A<0^ 

(230) Ajuarti. 

[00 2 9] 2 0 0(4. h-?isy£$kblX^ 
4. £<7>-LT\ Mi^OS (220) tiW)ft-f&. 

20 ui. os«aaatt«M&f&aiiBt<o>fy^7 

miWX'hh. 2 2 054. tSfW&OOS (OS7o/ 
7i) Tib*. 2 3 0(4, W£*«W>OS (220 ) ± 20 
T1»frri)M«TD^7Ac7)^-rTftl). 23 1 

(4. KM*f*ao siTWPti 3?y M y^ru * 

T\ %MTurjJ>.<r>7)V-T (230) |*rCftft|fc:jB 
K»TD^5A»7»ti. <5.«?-$TVl- ( 1 3 0 ) t 

4. 

[0 0 3 0] 2 3 2(4. JL- f KWA^r/fT, =JV 
ypjyfTOf (23 1) ±T"j&i))£ft4. 23 3 
(4. W&CTu?yJ*X\ jl— fWOUr^ytf (23 30 
2) Sr^LTiBlftSiX*. 3 0 0(4. ilfiSSt'. OSi 
mmW. (10 0) t -y h^yy (200) £&g 
LT^4. JEftfc UT(4, 0Utf, RS 2 3 2C^-f- 

A* OS *-7*>y hvyyaKiMUcO, 

?-7<y hv^y±-dWW-4Tn^5AWlU|lAaj* 

[ o o 3 1 ] H2(i. tmTnyy^tfwmmw? 
t^yizx-oxwm^tLtU'f-^bLx^h. tzmm 
m<?>7*>vy ( i a) (4. mmmm^ixaKi. m 40 

(2) tMMra^yM.ffimfmzyr^^U 
Wbin ( 3 ) 7 *;^*«fiP|tf ft. s r c 7*)l? 
(2) cWCte. VHC7'urjJ*0>V-Z7T4ll' (2 

l) . 7-X7r^/i^fS«7W7A£4ii£-f4¥ 
tt&*iE*W:7'M/M2 2) tft>&. bin7^ 

r ( 3 ) o4>(c«4. mgam7nr?j*ay-x7T4 

>v (21) *^^$nftit:®!rn^Afioa-b'^^ 

(31). K«ra^5^<0lWTfcRW-Sffi* 50 
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(5) Sr«W>*. 

[0032] SWrn/5A«S5frJC»t4 Jg« ( 5 ) 
(4. ^7D/5^0D-Hty'a-;^(C ". ru 
n" <rXmX%mthZ.tX*. OSttSSStt. Klfcr 
o^i^n-H^j/'i-^ (31) WW4KH7*o 

4. 

[0033] 03(4. a®707'7AWN'X'ffi$S5rfSa 
7 7 4/1' (4) t^W^Sr^LTV^. JtHT-o 
^"7 JUO' -UffifBSriajfrf 4 7tA ;K?34>(c(4. K»7* 
u?jj»w<x (4 1) tflfffclo^teTEifiSii 
T^4. #3gte<0^!STt4. 3Hrn7'7A^(:a 

(4. 02(^U;J:3K. B«»Jt*»o7*;Prr« 

ss*v«$9, i«ro^9Aw« (4 1 ) •*». «a 

4. ^JSa^O— 0"! "/k ernel/syscal 
l/read/" £03fc:^LT^4. CiHCj:»). K 
®S»Hff« ( 1 2 0 ) (4. f>ti!7W7AggfirH$ 
(c. ^-y-y hvyytm- rV^i/rVs-y^o®)^ 
Jg»{CBtT^'SrSCiraB»07*^ (la)* 
Jp£. ^-y-yhV^yfclK^-rftitA^^o-C 
1^4. 

[0 0 34] Mi, u«T«b i n7*;^ ( 3 ) «04> 
MZ&mt bin7^(3)^t 
£(t£!igj*-t4M«(4, OSfflSEgS ( 1 0 0 ) 
7-'7b7yy (200) ^707>m%*Xht^r-3T^ 
T. os^tE^B (10 0) itftii- f l/^;krA* 
■y^*«c*«OS««aja (10 0) ±T3ftf£l. JL-- f 

i//^kfA' . y ^<o-sb t isskru 7*7J>tf9 -y-yh-7 

is> ( 2 0 0 ) ±Ttt^4KI»WIC«»t4 . O S 

-f;K4) "f<OlS®Sra^5A«oxyhy$ri-7l*oi!!i 
a-fft. -wcio. os^iiE^B(4. ^-y.yhvy 

[ 0 0 3 5 ] 04(4. KUTn^^SmteBW-ijai 
(5) fc-ewj^^LT^S. MMT-ai/y^mi^ 

mt&zm ( 5 ) (4. m&mwmvy (u)rt 
mp"v7yuznLx i owffj-^-c^-ri.. m 
Bijttr. mLT-uyy^nzm-mm- (. ru 

n ) fci IJ . (12 0) #*rjE£lE« 

( 5 ) W4. *OS®mi'X7-J±±.X'im7°a7- 
yJ>$2m-tmiz>ibWib%&. J3lTOffl«*«ft4. 
[0036] 5 1 (4. !S1&7W5 A#^B#o3lliSrti?$B 
T**. **St<0JB«-C»i, jfefflffKEL-CV^. 5 2 
(4. m&v7yJ*mW%<,zWi&t%7'V4 



7/25/2007, EAST Version: 2.1.0.14 



9 

iX^h. 7M 7#4>hlzffltZtil® (5 2) li. 

bmi-zmz^-v-vtzimz (53) tm 
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U «?^37yN>^r^ (231) tmt 
?&. Z<7){BM?-$~)~>1> ( 130) ±X'<rmmmL 
X. ?-y>v h7y> (200) ±X\ JL— trV^f 
A'7# (232) fcSMfcrn^A (233) tfO&Sn 
-?yF£jB»U KI»MU0OS (22 0) £KiW 

[ 0 0 3 9 ] 7/1 0 0 OTIiu 651*70/5 AO 
ax*PB (4) £K»&tr. H»S»Hfif€a5 

(12 0) tli. iSitrn^5A<V«fl|« (4) SriE 
$t&7 7^/P££iS*03l$tfc LT**JWBtW« 
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[004 1 ] 7712 0 0tll Xf 7 7*9 0 0T 
SifilUdSSl^-Sf^ (130) iCttLT, si^U- 
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7# ( 2 3 2 ) ZftLXimrayyM. (233) £jg 
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IWiifct*****, ZtlimTcoXolZlXfil. 
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)Vy ( 1 ) hVj/y±«2<WEflSSB 
(210) fcteS-t*. Ut-hne-avy-HUff^ 

5A<7)/N'Xlffffi (4 ) imrafyAZb b i n 
10 7*/kmT£l$^*:/N , xfc UCfWii:**?* *. ft 
*W(Ctt, OS*»EBinrt?tt. "rep -r OS 

??) " tv^fcx^s, mr-si-fr ( i 30) ± 

#5g7», <KB^-5f ^ (13 0) ±^s, i-fK 
;l^f ^ < -y n'x fc ^iitattJ tT mo'vy JK&frh 

nm^bx\>^\>\ 

[0 04 3] Xf 7 7'1 3 0 0t*{i. lfi^7'D/7A(7) 

Hfffcw-rssii ( 5 ) 7T4>vim*-TMsvmx'b 

*. £^«SIT. ^7-o^5 ASHW<ogi»-( 5 1 ) 

tltim (5 2) HU. *H*fecoff^tli, K»rn 

yjwntfizm-t&mm (5) o7r^;ni. H2tc 

^LJtidt, 3SftH^4'col^7°o^7A<7)A°xtte 
517". run" SrWttfcfc^>i:Lrje«Lr,'t»r 

. [0 044] Xf 771 4 0 0t'Ji, Xf 771 200 
KEttLfci«rfk¥R&ffl^T. Xf 7 71 200<7)M 
ST^-y-y hVyy (200) ±KjB»Lfca-f U 
^f /<«y^±T% KH7D^?A (233) fc7M 
^*f>f yhSrlft^tS. ££T1i, zL—fUK)VT^-y 
mz. Xf 771 3 0 0Tl5!Attit^lSii7D/7A+ 
tRJtt*7M ^Jjf-f V McW-t&tflfi ( 5 2 ) <7)o 

40 r ivx-<r>fm^ (54) C7V-f 7-tfAyb ZWCfct 

a-if l^/Pf A 7 ^±t'<0«^2:^ 0 & im? 
4. 

[0045] Xf 771 500-Ctis Xf 771 200 

tcietK mfc^mm^x . j.— r » 

-OfflttLfcttHrn^^A*. Xf 771 3 0 OTttfc 
^flsWtJi. ( 1 3 0 ) t=*f LT, ^~ 

y 7 h 7y y±coi— rw ^ n' y ^*«j»r ixrnk 

50 7a^5A^E)fSg^im^f¥ : 5r->Tlfflife$li:l»S:^?'J» 
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B940)&rCtts "runargl arg2 arg3 

cj^-y) " £s*&. 

[0 04 6] Xr-y7*l 6 0 0T14, flSaW-S** 
(13 0) ±"COg|»flSi»ff (BBS**?"-*-* ) tcj: 

o , mmrvyyA (233) o»7£iait-*Hyi-c 

-S^Vl/ (130) eoBHfc^Mrrf-^U ffiS^-S 

mm. 8 offix 2 4ff<oE?ijt<E«^-s-t^ < 1 3 

0) ±fcffla$*iTV>S*#*Bi5&trt(a9£fH. ft 10 

muza. #»w-8*/i/ (13 0) ±-c-stM7-o^7 

(4, HSf±OST(4ff (2 4ffB) f 

fcTlfiU: <2 31?B) *C«ji*3iVO*4BtfW.— 9*U 

*^Jr-* 1 1 ■CWTBtB'f 4 . JJE 2 fffltftf:^ 
£ . Xm<OttM6m Z'fioZb X\ ^coUff 

m^umtt. %%mz. mwy?j»miLx 20 

T\ Bffi^f J r7-^-vL^iiffi±^2 4ffStffli-ri»^: 
¥Wt-?V. T^-v*'<VTa>?y*$kht*P¥mz 

[0 04 7] Af771 7 0 0T14. Xf-/716 00 
X-mm&rt* , MfcTn^A (233) AVU-f 
? ^ y h tM Lfc*£Cli*71-* . f£S&Tu ^ 5 
A#7V4 y hT'f?±L&*»ofc%&fc'i*T'y 
7*1 OOOKM*. 9X-i>hX'W±LX^tzM 

■&cvvmz^~tm t ixa. xf7ri6oo oas-c 30 

ISMf-Si-fr (130) SrBffiJf^T^+Ucr-^ 
fcfcl^T . Hffi±<7) 2 4 ft @ teffi § t & :WJr- * # 
a-fl/^fA' -y >y°hbW\ iX'fo 0 . JEfc 

xm. mz2 2'ftmzw%-th%?FmT-?tf-7)s4 
[00483 &.±.<r>imm$mi\%ti(09mt<z£ o . is 

y hjWjtajsiiJtift^tt, atvti 4 o oomsst 

[0 04 9] dco«tdt. ia^SifctafttH&D*^ 
3 > ■ 7af7A.$.y7 ■ 4 >?yx-x%m^XOS 

nv-t'xftmmi-tzimruryMzx^xmL 
-tzvyhVxTMmwizh^x. mmmru?? 

J*ZOS±*Z$m%tltz3---?\<'<JVT>^/*fZitLX 50 
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jfflS&U W®J"o7v2±t^?-thWfr\<Z~r\s4 

4>v m%. uzmzmmmi z t x\ mmm 

[0050] mmmm2 . mmmmx-it. ±ien 
7*M y hfff nostra fz^tfR 

[0051] H6{4. %wsm.2 ^m-hi/Xrl* 

?>-mmtfmv& i. 1 4 0 {4 . o s^^stcfctt 

4PtWWIMJ»are. H9(c*tlM|!tff 0 .111 
(4, *5l*feO»Ji^te{tl.Rf«fffihf8 
tt. Pf*tflg)RmM (14 0) fci-jTHWRSft*, ^ 
-t'7h?y yi-C^jfc+^W&T'o 7?^<Vt- 9 X' 
*4. Pf*ffl$g<4, ^-^•yh-7^y±T^±4'W^« 

<WE«ffiifc:ffi«S<x4. EI6T'{4- KffffilS ( 1 1 

i ) i4. (no) titmotmsmt tx&h 
ix^zff. ®t*mmmx'&^xi>k\<\ 

[00 523 H7J4, WMTv?7J±ftU<r)i'>#)VW 
(6) b^tm^mlx^i. yy^;Hfif$fi{4. 7o 

T H UXJi, 7*0/5 ACDV-X7 r A )Vi 3 )V 
OJWBTI4. fiMlt^tTPMHSWlsaia ( 1 4 0 ) 3&« 

(E9. xr7ri 7 22) . mcrn^y^m^y 

y#MIM$:*iyt7T<t>l' ( 6 ) (4, 0!itf N mi) 

NixtruNiXjii mmm izts^xa. tm 

[0 0 531 6 1 {4, */V#>W)TY)/XZm*y*. 6 

2{4. yyiiowmmmto-t. isyMwmwi? 

it. i/ y tf/L-tfr- 9Xhh imWtf&mX' bhfrZm 
«. 6 3J4, yy^«,2rjg*>-r. ^y--K;K0ffi^f 



7/25/2007, EAST Version: 2.1.0.14 



(8 

1 3 

[00 54] H8ti. mm<oBB2zmm-f&. mms 
mmmtu ( 1 2 0 > <n^m<r>micr>-m^mhLtzm 

ZkIX^I. *Wmt. 05t»LT, Zt-v?17 
OOtfO^aSr^SLTXr-yn 7 10tt, Af77' 
1 7 2 O^SSrSIflDLTUl.. J^Tt, ZiX^Wl 

[00 5 5] Xr-xTl 7 1 OTIi, UMTu^yA 10 
(233) 4 0 0<7)Hm?s&feUz7l"t 

l"\9X4WX'W±.LX\W%i-£l l t. Zt-v7°17 2 

ocDi&miz&i . t*w ?*-r y hX'^±wzmi i 

■fcik&H. Zt>v71 OOO^SKHS. 

T771 6 0 0^aT"{K®^-S^ (13 0) £H 

7hbmt?h<o. mz2 3nmzmtix^nr- 20 

?#7W ?*§B/r£^LT*3 9. S^2 2ffa^ffia-r 
-SX^'Ir-^^T'^'f ?j]M ^ hX'&±ltzc\ t &7jk 

[ 0 0 5 6 ] Xt 77" 1 7 2 0 WWWSfiJR*^ 
(14 0) CD^pifrfi^ . Xf- >vT 1 7 2 OCDjtPKDP 
iffflfi:. ll9coSaxT-^LTOl>. 
[0 0 5 7]&(C, 09(CO^TlKBfl-ri»„ Xr-vri 
7 2 1 -Ctt, (Rg^-S-t/t- (13 0) ±T'0D@»J*flS 
tlfts (Mffldf *7*ta> ) A "3 . ( 2 3 

3 ) <Offjhfr#* *«»LT* Bgflffli ( 1 1 1 ) m 30 

tumx-bz, . a-fw^ y #±tube L£ y ^ 

4 7X4 yyx*W±lx^t:t$r&, mm. BBB#+r 
f-v LJtr-^tfcv^T. {R&?-St/V ( 1 3 9 ) ± 
c024?rmZ3.-i s U<)l'TJ<>y*f<?)Tn>-7h, 2 3 

LfcSfcffjhffiitflNS (Wl7 , nmw-^7r'f 

[00 58] *Xf77Tli, PSStiffB (111)*7 
T'Oi/tSfA^ Z<D7r-i /Vfefc LXWRfftiy y J* 
Uz ". 1 og" <«^HW£k<o£4j£U ±IE 40 

®7n7yJ*co&±ffi9i (12) fc LT^U:. 
[ 0 0 5 9 ] Xf- y 7" 1 7 2 2 "CJi> Htf ^KSfcrn 
;/5A (233) cOn-K^j/ J .-/^A,^y^f— 
7)V*%X. I»rn/7A (233) rtSBOr-^ 
*»*«HT*>*. ***««JBT*4, KttSS ( 1 1 
o) ±(7)p?iira^7A<7)a-F ; e> ; i-/WcJDV'>T, 
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[0060] Xr-yri7 2 3Ttt. <&B:?-$T^ 
(13 0) itmf 7/1 2 0 OiEtt0SlM#tt$ 
tBffi^^r^A-SrfifVv WKrD^A ( 2 3 3 ) 1*1 

ff±LT^4*0Brt^)«S:IS»LT, Rtefllfll ( 1 1 
1 ) b LTEtWi. **«fcUi. Xr yri 7 2 2«0 

s tmzx&\\$ mmix . a— f i^wa 7 // 

tB^SrHffidf^r^L-C, Xt 77*1 7 2 1T1MI 
fcRSflHSfciff 7 r 4 /PKieS-f & . 
[0061 ] fyUlf . a-fUWA*7W. FJtS^ 

»<oaK?#as (iswf ) s ma»<^<i (acfT) . m 

>7h (iSff) fcai*UJt<><OJi. 24ffx80^OM 

jjfas3R«^^#«* . 2 3ffatBras«o«[. 24 

AOs X^JtLT^T, 7°D27*7AJi!ia^- 

hztmmiztch. zzx-coxT-yrx^mmm 

tt. 01 OtcfcOT. )5fa3SR<OSi^*RS (113) 

t. BffS^Oii (1 1-4) Tft*. 
[0062] Xf77 17 2 4T*tt. IKJ©?-$T^ 
(13 0) ItOXf 77'1 2 0 0lE«^@i)ft¥^# 

tAoT. ff±LfcKHro^9A (233)c7)^^.y 

Mttt&coi l zmL'xnm5fi$3--i 1 ^ovt^ •* mz 
[ o o 6 3 ] mm . A'7/M/-^r<f3(:teo 

t, {£«:?- 5 T/McttLT "bt CJ^-V) " 

iiitcAv. -3-— ¥V<}VT'*viH*. W±IX 
<?)1&m . 3S«co<?itlfi^* J k* 3 v » - j ^UFCiftf tiT i? 
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[ 0 0 7 5 ] HI 3(2. £«9^<0J8»fc*5»t*WWfflf 
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»m^LTi^. 02 Hi, 01 7izm*>i mit^mizx^xmm-itmz. $mrn?yj* 
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